Background: Doctor-certified sick leave differs substantially across sectors, and among health and social workers, in particular, there is an increased risk. Previous studies have shown that work environmental factors contribute to sick leave. Hence, the identification of specific organizational and psychosocial risk factors for long-term sick leave, taking into account potential confounding related to mechanical risk factors such as lifting and awkward body postures, will be of importance in the work of prevention. Methods: A randomly drawn population sample of Norwegian residents was interviewed about working conditions in 2009 (n = 12,255; response rate 60.9%). Female health and social care workers (n = 925) were followed in a national registry for subsequent sickness absence during 2010. The outcome of interest was doctor-certified sick leave of 21 days or more (long-term sick leave). Eleven work-related psychosocial and organizational factors were evaluated.
Background
Doctor-certified sick leave differs substantially across sectors, and among health and social workers, in particular, there is an increased risk [1] . Long-term sick leave (LTSL) is considered a general indicator of ill health [2] and has been associated with a high risk of not returning to work [3, 4] . Previous studies have shown that work environmental factors contribute to sick leave [5, 6] , and the identification of specific organizational and psychosocial risk factors for LTSL in the sector will be of importance in the work of prevention.
Several studies have reported that stressful factors at work predict sick leave [5] [6] [7] [8] . In the general literature [5] , as well as in the health and social sector, the main focus has been the study of factors related to the job demand-control (−support) model [9, 10] . A systematic review in 2004 reported that low job control was the best-documented psychosocial risk factor for increased sickness absence [5] . The effects of high demand, social support and the combination of high job demands and low control (job strain) were not conclusive, and few studies have addressed other work-related psychosocial factors [5] . A recent prospective study revealed that other factors, such as emotional demands and role conflict, may be important to study as potential risk factors for sick leave in the health and social sector [11] . However, these findings have yet to be confirmed in other prospective studies of the sector. Moreover, workers in the health and social sector have been found to be especially prone to adverse social behaviour such as violence and threats [12] , and bullying has been reported as an important predictor of sick leave in prospective studies of health care workers [13, 14] .
In addition to psychosocial stressors, organizational factors such as shift work [15] , reorganization and other organizational changes are prevalent in the health sector [16] . In Norway, reorganizations due to hospital mergers have been prevalent in recent years; in the last 10 years, 90% of public hospitals were involved in one or more mergers [17] . Such organizational changes have been found to be positively related to distress [16] and have led to an increase in the risk of sick leave in the health-care sector [16, 18] .
Several prospective studies of health and social care workers have examined the impact of psychosocial risk factors for doctor-certified LTSL [11, 14, 19] . However, these studies have not included organizational work environment factors, nor have they taken into account potential confounding related to mechanical risk factors such as lifting and awkward body postures. Mechanical risk factors are prevalent in the sector [20] , and have been found to predict LTSL in previous prospective studies [21, 22] . To identify which factors contribute the most, we argue that, in addition to factors related to the traditional demand-control (−support) model [23] , less frequently studied factors, such as emotional demands, role conflict, adverse social behaviour and organizational factors at work, should be included and studied in a large adjusted statistical predictor model of doctor-certified sick leave. In addition, by combining data on prevalence and risk, the present study enabled us to estimate the proportion of LTSL cases in the population attributable to psychosocial exposures at work; to our knowledge, only one previous study has provided such information [12] .
Based on a nationwide cohort of female health and social care workers, the aim of this study was to prospectively analyse the impact of several work-related psychosocial and organizational risk factors for LTSL (doctor-certified sick leave ≥21 days), taking into account perceived mechanical exposures.
Methods
Data were provided from the nationwide study of living conditions/work environment conducted by Statistics Norway. Data were collected during the period 22 June 2009 to 9 January 2010, by personal telephone interviews (0.5% of completed interviews were face-to-face). Prior to telephone contact, potential respondents were informed by mail about the study, the topic of the study and data/ privacy protection. The survey was carried out by Statistics Norway according to statutory rules. Statistics Norway has appointed its own privacy ombudsman, approved by the Norwegian Data Inspectorate. All respondents gave their informed consent prior to their inclusion in the study.
Population
The study population was women working in the health and social care sector ( Table 1 ). The sample consisted of few men (14%), and we therefore decided to exclude men from the analyses. The study population was adopted from a population survey where eligible respondents were community-living Norwegian residents aged 18-69 years. In 2009, a gross sample of 20,136 was randomly drawn from this population. Of these, 7881 did not respond at baseline, and the most important reason was that the interviewer was unable to get in touch with the respondents despite several attempts (19%), 16% did not want to participate and 3% were prevented from participation. A total of 12,255 persons were interviewed (61%), and the baseline sample was compared with the gross sample according to the benchmarks of age, sex and region, and no major differences were detected [24] .
Data on sick leave were obtained by a merger of the nationwide survey of living conditions/work environment and the national registry of social transfer payments. The registry includes all economically active individuals aged 16-69 in Norway (i.e., those with a minimum of 4 hours of paid employment per average working week) in the reference period. Female respondents who were in paid work for at least 1 hour during the reference week or temporarily absent from such work (both in 2009) and registered with a health and social care occupation constituted the follow-up sample in this study (n = 925). There was no significant difference in the prevalence of sick leave between the groups.
Design
The study was designed as a 1-year follow-up of a population-based sample of female workers in the health and social care sector. Information on sickness absence (days lost) was registered for the year after collection of the questionnaire data, i.e. in 2010.
Sick leave
In Norway, employees are entitled to use a personal declaration for sick leave of up to 3 days or a total of 8 days spread over four different occasions during a 12-month period, depending on their employer's settlement with the Norwegian Labour and Welfare Organization. In addition, if the workers child is sick, the employee has the right to stay at home for 10-15 days, depending on the number of children. This number is doubled for single lone parents. If the employee is sick beyond the personal declaration days, or if the severity of the illness requires it, then doctor-certified sick leave is required. In Norway, the employee are entitled to sick-leave benefits equal to 100% of past earnings from day one, for the first year of absence. The first 16 days are paid entirely by the employer. For longer periods, the government pays the wages. Because minor health problems such as influenza and the ability to stay at home with sick children are covered by the personal declaration days, we believe that doctor-certified sick leave for 21 days or longer captures more serious sickness.
Long-term sick leave
In this present study, LTSL was defined as medically confirmed sick leave for 21 or more actual working days during 2010, the year after the initial survey was undertaken.
Predictors
Psychosocial factors were measured with six scales (quantitative demands, role conflict, supportive leadership, job control, emotional demands, possibilities for development) and two single items (bullying, violence and threats of violence). Cronbach's alpha (α) was estimated for each scale. The scale quantitative demands at work was measured with two items from QPS Nordic (Nordic Questionnaire for Psychological and Social Factors at Work) [25] (α = 0.70): (i) "How often do you have to work quickly?"; and (ii) "How often do you have too much to do?" Answer categories were "very seldom or never", "rather seldom", "sometimes", "rather often" and "very often or always". Role conflict was measured with three items from QPS Nordic [25] (α = 0.64): (i) "How often do you receive contradictory requests from two or more people?"; (ii) "How often are you given tasks without being given sufficient tools and resources to complete them?"; and (iii) "How often do you have to do things that you think should be done in a different way?" Answer categories were "very seldom or never", "rather seldom", "sometimes", "rather often" and "very often or always". Supportive leadership was measured with three items from QPS Nordic [25] (α = 0.70): (i) "If needed, how often can you get support and help from your immediate superior with your work?"; (ii) "Does your immediate superior appreciate your achievements at work?"; and (iii) "Does your immediate superior treat employees fair and impartially?" Answer categories were "very seldom or never", "rather seldom", "sometimes", "rather often" and "very often or always". Job control was measured with two questions from QPS Nordic [25] and two questions developed by Statistics Norway [24] (α = 0.71): (i) "To what extent can you decide the pace at which you work?"; (ii) "To what extent can you influence decisions that are important to your work?"; (iii) "To what extent are you free to decide how to go about your work?"; and (iv) "To what extent are you free to decide your own tasks?" Answer categories were "to a very great extent", "to a great extent", "to some extent", "not really" and "hardly at all". Emotional demands was measured with two items developed by Statistics Norway [24] (α = 0.69). (i) "In your work, to what extent do you need to deal with strong feelings such as sorrow, anger, desperation, frustration, and so on from customers, clients, or other people who are not employed at your workplace?" Answer categories were "to a great extent", "to some extent", not really" and "not at all". (ii) "In your work, to what extent do you need to conceal negative feelings such as anger, irritation, frustration, and so on for customers, clients, or other people who are not employed at your workplace?" Answer categories were "to a very great extent", "to a great extent", "to some extent", not really" and "not at all". For these work-related psychosocial factors, the mean scale score was converted into three categories: low (1.0-2.0), medium (2.1-3.0) and high (3.1-5.0). Possibilities for development was measured with two items developed by Statistics Norway [24] (α = 0.72): "In your job, how good are your opportunities to:" (i) "develop your skills in the areas that interest you?"; and (ii) "make use of the skills, knowledge, and experience that you have gained through your education and past work?" Answer categories were "very good", "good", "poor" and "very poor". The mean of the scale score was converted into three categories: low (1.0-1.5), medium (1.6-2.0) and high (2.1-4.0). All variables were coded so that high scores assumed negative exposure, such as high quantitative demands, high role conflict, low job control, low supportive leadership, low emotional demands and low possibilities for development. Bullying was measured with two items developed by Statistics Norway [24] : "Do you yourself sometimes get bothered or teased in an unpleasant way by your colleagues?" and "Do you yourself sometimes get bothered or teased in an unpleasant way by superiors?" Answer categories were "yes, once or more a week", "yes, once or more a month" and "no". The items were recoded and collapsed into one dichotomous variable (yes = 1, no = 0). Violence and threats of violence was measured with three items developed by Statistics Norway: "Over the past 12 months have you been the victim of violence at the workplace that caused visible marks or physical damage?", "Over the past 12 months have you been the victim of violence at the workplace that did not cause visible marks?" and "Over the last 12 months have you been threatened at the workplace in such a way that you felt scared?" Answer categories were "yes" and "no". The items were computed into one dichotomous variable (yes at any item = 1, no = 0). Organizational factors were measured with three items developed by Statistics Norway [24] . Shift work: "What are your normal working hours?" The answer categories were "daytime between 6 am and 6 pm", "shift or rota work" and "other arrangement". The last two categories were computed into "shift work", and the variables were dichotomized into one variable (daytime = 0, shift work = 1). Downsizing: "Has the company where you currently work implemented downsizing at any point during the past three years?" Reorganization: "Has the company carried out any restructurings over the past three years that have affected your work situation, but have not involved staff cuts?" Answer categories in both items were "yes, in my department", "yes, in other departments at the company" and "no". The answer categories for downsizing and reorganization were each computed into a dichotomous variable (yes = 1, no = 0).
Potential confounders such as age and educational level were based on administrative registry data. Occupation was based on an open questionnaire and coded by Statistics Norway into a professional title, in accordance with the International Standard Classification of Occupations (ISCO-88). The variable chronic health complaints was measured with the question: "Do you have any long-term illnesses or health problems? This includes any illnesses or problems that are seasonal, or that are intermittent. The prerequisite is that the condition must have lasted, or be expected to last, at least 6 months." Disability was measured with a single item: "Are you disabled, or do you suffer pain as a result of an injury? This includes pains that are intermittent." Smoking was measured with two items: "Do you sometimes smoke?" "Yes" respondents were asked: "Do you smoke every day or occasionally?" These variables were recoded into regular smokers vs. non-or occasional smokers. Perceived mechanical workload (mean) was measured with seven items: neck flexion, hands above shoulders, hand/arm repetition, squatting/ kneeling, standing, work with upper body bent forward, and awkward lifting. The answering categories were "almost all the time", "3/4 of the time", "half of the time", "1/4 of the time" and "very little of the time". The variables that have been shown to predict LTSL are described in greater detail elsewhere [22] .
Statistics
The associations between work environment and LTSL were calculated by logistic regression analyses as odds ratios (ORs) with 95% confidence intervals (CIs), with adjustment for potential confounders. Three models were evaluated. In model 1, we adjusted each variable for age and registered LTSL in 2009. In model 2, further adjustments were made for educational level, chronic health complaints, disabled/injured and smoking. In the fully adjusted model (model 3), further adjustments were made for perceived mechanical exposures. To limit the potential for overadjustment in model 2 and model 3, each workrelated psychosocial predictor was only adjusted for other work-related predictors that were first estimated to exert an influence above a certain threshold level. This estimation was made a priori, based on the following procedure suggested by Rothman et al. [26] and applied to the baseline data. In the first step, a crude OR was estimated separately for each work-related factor. In the second step, each of the other work-related variables was entered one at a time. If the inclusion of a potential confounder resulted in a change in the OR of 10% or more, that variable was treated as a real confounder in the multiple regression models. In addition, we did separate analyses of respondents with no LTSL registered in 2009. Finally, we did separate analyses by excluding respondents who worked less than 100 working days in 2009 and 2010. All statistical analyses were conducted with PASW Statistics package (formerly SPSS), version 20.0 (IBM, Armonk, NY, USA).
For statistically significant work-related factors in the regression analyses in the three models, we calculated the population-attributable risk estimates (PAR) with a 95% CI. In contrast to OR estimates, the PAR estimate combines data on prevalence and a measure of association to provide a quantitative estimate of the proportion of cases in the population that are attributable to a particular exposure. The method is described in detail by Natarajan et al. [27] .
Results
During the follow-up period, 925 people participated in the study, and 186 (20.1%) were classified with LTSL. Tables 1 and 2 describe the distribution of sociodemographic and health variables at baseline and the associated risk of LTSL at follow-up. The risk was higher among workers in the 25-34-years age group, among persons with a chronic health complaint (27.2% vs. 18.3%), for those who were disabled/injured (28.7% vs. 18.9%), for regular smokers (27.5% vs. 18.3%) and for those having LTSL during the baseline year (46.3% vs. 13.3%). Table 3 shows the results of multiple logistic analyses, with baseline psychosocial and organizational risk factors as the predictors and LTSL during the follow-up period as the outcome. In model 1 (adjusting for sick leave during the baseline year and age), those reporting violence and threats of violence and those reporting bullying had a higher risk for LTSL. A non-significant but elevated OR was found for high role conflict and low supportive leadership. In the fully adjusted model 3, those reporting violence and threats of violence had a significantly higher risk for LTSL (OR = 1.67; 95% CI 1.14-2.45). Bullying was no longer a significant predictor when adjusted for violence and threats of violence, reorganization and supportive leadership. We also analysed violence and threats of violence separately. The fully adjusted OR for violence was 1.51 (95% CI 1.02-2.25), and the OR for threats of violence was 1.19 (95% CI 0.70-2.01). We tested for a dose-response association by entering the variables as continuous. None of the variables were significant.
When excluding respondents with LTSL in 2009 from the analyses, minor changes in the estimates were detected. In addition, when we validated the findings by excluding respondents who worked less than 100 working days in Note. 1 reference value = not exposed or exposed very little of the work-day; †adj. for age, and long term sickleave in 2009, ‡ further adj, for education, chronic health complaints, disabled-/injured, smoking and for work related psychosocial exposures yielding a 10% change of OR) a, adj, for violence and threats of violence, reorganization, supportive leadership, b, adj. for downsizing, ¥ further adj. for mechanical exposures.
* LTSL, long term sick leave ≥21 days during the 1-year follow up.
2009 and 2010, minor changes in the estimates were detected. The population risk of LTSL attributable to the work-related psychosocial factors is shown in Table 4 . Based on the fully adjusted model, the population risk of LTSL attributable to violence and threats of violence was 13%.
Discussion
In this 1-year prospective study of health and social workers in Norway, we found that exposure to violence increased the risk for LTSL, and we estimated that about 13% of the cases with LTSL in 2010 were attributable to violence and threats of violence at the workplace. We found that the risk for LTSL associated with psychosocial and organizational factors was not influenced by adjustment for mechanical risk factors. Threats of violence, and in particular, violence, stand out as important risk factors for LTSL in the present study, and our results are in line with a study of human service workers in Denmark [12] . In the Danish study, it was estimated that elimination of exposure to violence and threats would have potentially reduced sickness absence days by 10% [12] , which is fairly consistent with our finding of 13%. It is well known that physical violence has a direct consequence for worker injuries [28] , and it has been associated with mental health problems [29] and musculoskeletal pain [30] . Musculoskeletal and mental health disorders account for a substantial part of doctor-certified sickness absence in Norway, and often lead to LTSL [31, 32] . To the best of our knowledge, this is the first prospective study to examine the impact of violence on doctor-certified sick leave.
Bullying was a significant predictor in model 1. Bullying has been reported to predict sick leave in two earlier prospective studies among health care workers [13, 14] . However, when we adjusted for supportive leadership, violence and threats of violence and reorganization the association was no longer significant. Hence, the non-significant result of bullying in model 2 may be due to overadjustment or low statistical power.
We found no significant association between role conflict and supportive leadership and LTSL, which is in contrast to our recent prospective study of the general working population, where those reporting high role conflict and low supportive leadership showed a significant excess risk for LTSL [33] . However, in this present study, both role conflict and supportive leadership had nonsignificant but elevated risk estimates in model 1. This could imply a type 2 error due to low statistical power. The finding of no associations between emotional demands and LTSL is in contrast to the findings of Clausen and coworkers [11] . In addition, those reporting high emotional demands were found to be at an excess risk for LTSL in our recent population study [33] . However, we did not find an effect among women [33] , which is in line with the results of this present study.
We investigated the importance of the core dimensions of the job demand-control model as risk factors for LTSL. In line with two prospective studies among health and social workers from Denmark [11, 12] , no significant associations between high quantitative demands and LTSL were found. Job control did not predict LTSL in this present study, which is in contrast to the Danish findings [11, 12] . However, our result is in line with a prospective study among Norwegian nurse aides [34] . Possibilities for development was not a significant predictor, which is in line with the findings of a recent Danish study [12] .
We investigated the importance of a range of potentially important organizational factors such as shift work, reorganization and downsizing. No significant association between any of these factors and sick leave was found. In a recent systematic literature review, inconclusive evidence for an association between shift work and sickness absence was reported [15] .
A strength of this study was the use of a large nationwide survey using random sampling prospectively linked to registered sickness absence data, with practically no loss to follow-up. LTSL, as the outcome variable, was registered during the year after work-related psychosocial and organizational exposures were measured by a survey questionnaire. The use of different sources of measures excludes the potential for common method bias [35] . Additional analyses among respondents without LTSL in 2009 yielded minor changes in the estimates compared with the full study sample, which indicates that reversed causality is not a likely explanation for the observed associations. The study had a fairly high response rate. The response rate was 61%. However, when evaluating potential systematic differences between responders and nonresponders, Statistics Norway found no differences across the benchmarks of age, sex and region [24] . On the other hand, we do not know whether people with poor health, or elevated risk for sick leave, were less likely to respond at baseline, which may have led to biased and attenuated estimates and thus threatened the internal validity. However, studies have shown that some differences in participation in questionnaire surveys related to socio-demographic variables and health status do not produce biased risk estimates [36] . The ideal time-lag for longitudinal job stress research, has remained a long standing methodological issue, and definitive insights remain indefinable to-date [37] . The follow up time in this study was 1-year. One could argue that a longer follow up time would be more appropriate, because of more sufficient time of exposure to create effects on the outcome variable. However, a longer follow-up time could be considered a limitation as well, due to the fact that during a longer time period between exposures and effect, the levels of exposure might have changed for some participants, which may lead to an underestimation of the effect sizes [12] .
Because of data protection issues, we could not obtain information regarding diagnosis for the medically confirmed sick leave. Moreover, we could not obtain data on the number of sick-leave periods, the length of each period or start and stop dates for a given period. The cut-off chosen to define LTSL (≥21 days) during a calendar year was considered a reasonable proxy for LTSL and one that allowed us to compare our findings with those of other studies of psychosocial predictors of LTSL. In addition, it can be considered a limitation of this study that we could not analyse the associations between the psychosocial work environment exposures and risk of LTSL separately for each of the five occupational groups (listed in Table 1 ) because of a lack of statistical power in the dataset.
Conclusions
The present study revealed a substantial relationship between self-reported violence and threats of violence and subsequent LTSL among women in the health and social care sector. Interventions aimed at reducing LTSL in the sector may benefit from focusing on protection against violence and threats of violence in the workplace.
Abbreviations LTSL: Long-term sick leave; QPS Nordic: Nordic questionnaire for psychological and social factors at work.
